Case Report inTROdUcTiOn Leiomyosarcoma (LMS) of the inferior vena cava (IVC) is a rare and aggressive tumor and arises from the smooth muscle cell layer of the IVC wall. It is late to present and the patient might have vague complaints of abdominal and back pain or fullness of abdomen. It has poor prognosis with high recurrence rate and complete surgical excision is warranted whenever possible.
Intraoperatively, there was a firm-to-hard tumor arising from the IVC [ Figure 2a and b] from the level of renal veins extending till about 2 cm below the confluence of hepatic veins. Liver was mobilized medially by dividing the coronary and triangular ligaments and the tumor delineated completely, separately looping the renal veins which were free of tumor. IVC with the tumor was resected en bloc and reconstruction done with 14-mm coated polyester interposition graft (MAQUET INTERGARD ® ) [ Figure 3 ]. Proximal clamp on IVC was 2 cm below the hepatic veins and distally just below the joining of renal veins after which tumor and IVC were resected. The tumor had proliferative appearance and was arising from the IVC wall filling the lumen [ Figure 4a and b]. There was no infiltration of adjacent structures. Proximal anastomosis was done first in end-to-end fashion after which right renal vein was mobilized and reimplanted onto the graft. Separate bypass was given to the left renal vein using 8-mm polyester graft which was found to be adequate for the vein Primary inferior vena cava (IVC) tumors are rare with the incidence of about 0.05% overall with leiomyosarcoma (LMS) being malignant and the most common. They are late to present and slow growing, seen predominantly in females in their fifth or sixth decades and have a poor prognosis with a 5-year survival rate touching about 35% even with complete surgical resection. We present our experience with two patients diagnosed to have IVC LMS and underwent complete surgical resection of the tumor with reconstruction of IVC using coated polyester graft. In one patient, only infrarenal IVC was reconstructed, whereas in second patient, bilateral renal veins were also reconstructed along with suprarenal IVC. There is no consensus regarding the optimal treatment of this aggressive tumor, but complete excision of the tumor with wide margins with or without IVC reconstruction have been widely accepted as primary modality of treatment. Neoadjuvant or adjuvant chemoradiotherapy have limited role in the management of this rare tumor.
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Inferior vena cava reconstruction, inferior vena cava tumour, leiomyosarcoma size. Renal protection was provided by packing ice over the kidneys. Proximal IVC clamp was released and both renal veins were allowed to drain first after which the clamp was shifted distal to the renal veins. Distal graft anastomosis was performed in an end-to-end fashion with IVC (infrarenal) stump. There was good flow in the graft post declamping.
She was started on therapeutic anticoagulation in the postoperative period and was discharged on the 7 th postoperative day. Biopsy report showed vimentin and S-100 positivity with surgical margins free of tumor. She was not given adjuvant therapy after discussion with oncologist. At 6 months follow-up, she was symptom-free with patent graft on oral anticoagulation. There was no evidence of recurrence.
Patient-2
A 58-year-old male presented with lower back pain and abdominal pain for 1 year and was on irregular treatment for back pain with no relief. CT angiography revealed 7 cm × 5 cm tumor arising from the infrarenal IVC with no evidence of metastasis. He underwent complete excision of the tumor with interposition graft repair of IVC with 16-mm coated polyester graft. Biopsy showed high-grade spindle cell neoplasm suggestive of LMS. He was discharged pain-free and hemodynamically stable and was doing well at 1-month postsurgery but was lost to follow-up thereafter.
diScUSSiOn
IVC LMS is a malignant and the most common primary tumor of IVC predominantly seen in females in their fourth and fifth decades. [1, 2] For surgical resection, the affected segment of IVC can be divided into lower or segment I, i.e. infrarenal (affected in about 30%); middle or segment II that extends from the origin of the renal veins to the origin of the hepatic veins, [3, 4] represents the most affected segment (55%); segment III or upper segment extending from hepatic veins to the right atrium, is the least affected (20%).
The tumor typically arises from mesenchymal cells of IVC wall and usually fills the lumen and causes symptoms due to obstruction or compression like in our patients. [3, 5] The deep location of the tumor accounts for the late presentation and mostly silent course. Patients usually have vague upper abdominal and back pain. When the tumor is quite large, a mass might be palpable in the right hypochondrium or flank. Once IVC is thrombosed, presentation might vary from lower limb swelling with or without deep-vein thrombosis, subcutaneous collateral circulation, and thrombophlebitis. Once hepatic veins are compressed, patients might even have Budd-Chiari syndrome. [6] CT angiogram involving the thorax, abdomen, and pelvis is the most useful investigation as the tumor size and extent with patency of IVC lumen, presence of collateral network, hepatic, and pulmonary metastases (common) can be known. [7] If accessible, image-guided biopsy maybe performed for diagnosis prior to resection. The optimal treatment of LMS of IVC is still a subject of controversy. Nevertheless, in all published cases, complete surgical resection has provided the best disease-free survival period for the patients. [5, 8] Oncologists have tried postoperative radiotherapy and chemotherapy with alkylating agents to improve disease-free survival and prevent recurrence, but the results have not been promising. [6, 9] Surgical resection may be followed by reconstruction of IVC or just ligation of the IVC depending on the involved segment and the presence of collateralization. [8, 10] Surgical complexity depends on the location of the tumor. Tumors in the infrarenal segment are easier to treat while those in segment III are generally deemed unresectable and carry the highest mortality. Reconstruction of IVC has been carried out using ringed Polytetrafluoroethylene (PTFE) graft or less commonly polyester with varying patency rates. [6, 10] We used polyester graft in our patients because of the ready availability of the same at our center. The patients are treated with therapeutic anticoagulation like we did in our patients, for improved patency in some studies. [11] Creation of arteriovenous fistula between aorta/iliac/femoral arteries to the graft or iliac veins/IVC and IVC banding have been practised in some case series with varying results; although, we did not resort to any of them. [11, 12] Thrombosis of the graft and infection are the major complications of IVC reconstruction. [9] In spite of best surgical resection with adjuvant chemotherapy and/or radiotherapy, the recurrence rates remain high (up to 55% at 2 years) and 5-year survival rates are still low with some centers reporting from 35% to 50%. [6, 8, 9] cOnclUSiOn IVC LMS is rare and aggressive and continues to pose therapeutic challenge to oncologists and vascular surgeons worldwide. Even with wide complete resection and best of supportive care, prognosis remains grim. Surgical reconstruction of IVC also is complex, especially with involvement of suprahepatic IVC segment. However, it is safe to conclude that IVC resection and replacement are feasible and relatively safe with good early results. Regular surveillance is needed in the postoperative period for the early diagnosis of recurrence.
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